The N basis functions are typically chosen so that Surface reflectance functions(SRFs) and spectral power distributions (SPDs) can be accurately reconstructed from their N-dimensional vector codes. Typical rendering applications assume that the resulting mapping is an isomorphism where vector operations of addition, scalar multiplication, component-wise multiplication on the N-vectors can be used to model physical operations such as superposition of lights, light-surface interactions and inter-reflection. The vector operations do not mirror the physical. However, if the choice of basis functions is restricted to characteristic functions then the resulting map between SPDs/SRFs and N-vectors is anisomorphism that preserves the physical operations needed in rendering. This paper will show how to select optimal characteristic function bases of any dimension N (number of basis functions) and also evaluate how accurately a large set of Munsell color chips can approximated as basis functions of dimension N. 
Ⅰ. Introduction
In a typical application we specify surface and light sour- Typical approaches to modeling spectral information includes developing subspace models for lighting [1] , [2] , surface reflectance [3] , [4] , and using these models to model human perception [5] . A typical "color constancy" algorithm is a method that models lights and surfaces by subspace models and attempts to recover the basis coordinates of the surfaces independent of those of the illumination.
Most conventional methods of modeling used in this literature involve criteria for selection of basis functions and assigning weights to surfaces and lights [2] , [5] . These models can reproduce spectral information to any desired accuracy by increasing the number of basis functions used Previous results show that we can approximate surface reflectance very accurately using a computation method with eight or more basis functions [6] .
Even though a particular illuminant and a particular sur- 
We can add and multiply each as follow,
From these factors, we can easily calculate the scalar value without spectra if we have basis functions with an orthogonal and non-overlapping in wavelength. To select the optimal basis functions, first of all, we have to determine which selection of intervals is optimal. From now, we will make the characteristic function using Munsell Color Chips even if real spectra and Munsell chips have differences in some ways using a proposed algorithm as shown in Figure   3 . We first detected the two points through differential of the surface reflectance and color difference for characteristic function with N=3 dimension. To determine the next 
